By explicitly writing the inverse matrix in equation (A7) the following expressions are obtained for the best-fit parameters:
In the event of a third fluorescence spectrum such as that of a fluorescent probe (e.g., a sensor for pH or voltage), background autofluorescence (3), or a constant component of instrumental origin (e.g., camera dark noise), the expression for the measured intensity can be modified as:
where is proportional to the emission intensity of the third fluorophore. Proceeding in a manner analogous to that described above, the values of the fitted parameters at the minimum in the sum of squared residuals are given as:
where (4):
in which , , and are the integrals of the elementary emission spectra of the donor, the acceptor, and the third fluorophore.
Appendix B
In the presence of non-negligible direct excitation of the acceptor ( . . , 0 , equations (5), (6) , and (8) in the main text give:
.
For a FRET standard such as an obligate oligomer or the multiplexed fluorophores used in this work, the total number of photons emitted by acceptors excited at wavelength can be expressed as (5): (B4) From equations (A15) and (B4), we can write the concentration of FRET standard in the cell in terms of its apparent FRET efficiency, as follows:
Insertion of equation (B5) 
where , , ,
. Because the excitation rate constants of donors and acceptors are directly proportional to their respective two-photon excitation cross-sections (i.e., σ and σ ), the expression for becomes
Therefore, equation (B1) can be rewritten as:
If we now define the quantity ρ as:
Using a Taylor series expansion for ≪ 1 (i.e., assuming that direct excitation of the acceptor is small), equation (B9) may be simplified to become 1 1 .
Appendix C
For comparison to published results, we computed the weighted average and S.E.M. for all the measurements presented in Figure 6 for each of the four constructs, and the results were listed in Table  C1 . As seen, the average difference between the predicted Eapp for ADAA (computed from the values of the three duplexes according to equations (22) and (23)) and the measured one (~0.03±0.05) is lower than that reported in Figure 3 of reference (6), which was ~0.11. 
